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Dear  General  McNraara: 

IMs  report,  "Analogs  of  Canel  Zone  Clliaate  in  South  Central 
Africa  md  fedagascar,”  is  the  fifth  of  a  series  of  studies  coiaparing 
the  cllmtes  of  tropical  areas  ^th  the  cllsate  of  the  Canal  Zona. 

The  report  present®  infor^tloa  for  military  planner©  test 
personnel  on  the  extent  to  ^lieh  tl^  climtes  of  Balboa  lelgbts  and 
Cristobal  in  the  Canal  Zona  rosea^le  those  of  South  Central  Africa 
and  Madagascar.  Thus  it  miggests  the  applicability  to  otlsar 
tropical,  regions  of  the  result©  of  clothing  and  equlps^nt  tests 
conducted  In  the  Canal  tone. 
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FOREWORD 


A  successful  research , development ,  or  training  program  requireo  a 
knowledge  of  the  extent  of  environmental  representativeness  of  test 
sites  and  training  areas.  The  Quartermaster  Corps,  at  the  request  of 
the  Corps  of  Engineers,  Waterways  Experiment  Station,  under  a  directive 
from  the  D.  S,  Arn^y  General  Staff,  is  developing  a  generalised  ccsapara- 
tive  climatic  picture  of  the  v;et  tropics  throughout  the  world  by  a 
series  of  tropical  analog  studies.  Iho  series  parallels  another  al¬ 
ready  completed  which  presented  conparlsons  between  Yuma,  Arizona, 
and  the  various  desert  regions  of  the  Northern  Hemisphere, 

“t-he  fifth  report  of  the  tropical  sertea.  It  compares 
the  Canal  Zone  climate  w^.th  that  of  South  Central  Af.d-ca  ai-wi 
Ma^gascar,  and  by  so  doing  provides  a  climatic  reference  for 
military  planners  and  test  personnel. 
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AR'^mCT 


The  climte  of  South  Centril  Afi*ica  and  Madagascar  la  I  ’>dth 

that  of  two  localities  in  the  Canal  Zone;  Balboa  Heights,  vt^/esenting 
the  (J  ler,  leeward,  Pacific  side  of  the  Isthunid  of  Panama,  and  Cristobal, 
representing  the  wetter,  vrindward,  Atlantic  side.  Distribution  of  areas 
cf  analogy  of  pertinent  climatic  elements  and  combinations  of  these 
elements  are  shown  on  maps*  The  only  area  in  South  Central  Afi^ca  that 
is  analogous  to  either  of  the  Canal  Zone  stations  is  the  outer  periphery 
of  the  Congo  Basin ,  north  of  7^  S  latitude  and  westward  to  the  Atlantic 
Ocean;  it  is  analogous  to  Balboa  Heights,,  This  analogous  area  does  not 
have  as  much  rainfall  as  Cristobal,  Some  of  the  higher  areas  which  are 
analogous  to  BaDboa  Heights  in  precipitation  are  too  cold  for  temperature 
analogy.  The  area  of  analogy  for  the  mean  tempei:*ature  of  the  wannest 
month  is  much  larger  than  the  area  of  analogy  for  the  mean  tenporature  of 
the  coldest  month.  The  study  area  has  greater  mean  daily  ranges  of 
temperature  than  the  Canal  Zone,  An  area  in  the  most  continental  and  ’ 
equatorial  part  of  the  Congo  Basin  is  not  analogous  because  of  too 
.iiany  wet  months.  For  mean  cloudiness  of  the  wettest  month  and  relative 
hvunidity  of  the  didiest  month,  analogy  appears  to  exist  between  the 
Canal  Zone  and  much  of  the  study  arsa,  but  not  enough  data  are  avail¬ 
able  to  draw  firm  conclusions. 


It 
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AKAIXX}S  OF  CAKAL  20KK  CUMATE  IH  SOUW  CE3iTRAL  AFRICA  AKD  MADAGASCAR 


3 .  Furposf?  and  scope 

This  rofwrt  is  the  fifth  stpdy  of  a  series  comparing  the  climate  of 
Cristobal  anci^  Balbo^  Heights,  Canal  Zone,  v/ith  other  tropical  regions  of 
the  rcrld.  These  two  stations  were  selected  to  represent  respectively 
the  climates  rf  the  Atlantic  and  Pacific  portions  of  the  Canal  Zone. 

The  environment  •  f  Cri  *' tOF^^l  is  described  in  a  previous  report  (Wiley 
and  others,  1955). 

Ko  aw. tempt  Ik.s  boon  made  to  provide  a  regional  climatology^  of  South 
Central  Africa  and  M;adagascar.  Instead,  the  method  has  been  to  select 
certain  climatic  elements  that  are  considered  particularly  significant 
and  for  each  of  these,  to  map  the  areas  within  the  region  considered 
closely  analogous  to  either  Balboa  Heights  or  Cristobal.  Some  of  the  in¬ 
formation  presented  on  these  maps  of  single  climatic  elements  has  been 
consolidated  irjto  two  composite  maps,  one  for  each  of  the  two  Canal  Zone 
stations,  shoiiring  areas  where  there  is  a  coincidence  of  analogy  for  up  to 
four  elements. 

Delimitation  and  geography  of  South  Central  Africa  and  Madagascar 

South  CentfaJ  Africa  comprises  that  part  of  the  African  ‘continent 
from  the  Equator  south  to  26®  58'  S  latitude  (near  Vryburg,  Union  of  South 
Africa)^  including  the  island  of  I^adagascar  (Figure  2).  All  areas  in  south¬ 
ern  Africa  which  have  climatic  conditions  analogous  to  the  Canal  Zone 
stations  are  north  of  this  latitude. 

.  IT  '' 

a.  Tonography 

This  are.T  is  made  up  of  16  regions  and  many  transitional  sub-regions. 
They  are:  thp  Cameroon s- Gabon  Plateau,  the  Western  Coastal  Loxvland,  Angola 
Plateaif,  Congo  Basin,  Rift  Valley  System,  Central  African  Plate-^u,  Kenya 
Highlands,  Somali  Plateau,  Eastern  African  Plateau,  Kalahari  Desert, 
Oknvangc  Basin,  Veld,  Southern  Rhodesian  Plateau.  East  Coastal  Hills,  and 
]^o7;amMi)ue  I/’wland  Plains.  A]so  included  are  .three  regions  on  Kadagascair: 
the  Wontern^Constal  Lowland,  the  Central  Highland,  and  the  Eastern  Coastal 
lowlnnd. 

'.i  .  ^  ‘  ' 

Gamoroons-Gabon  Plateau  in  French  Equatorial  Africa,  forms  the 
northwentorn  l^oundary  of  the  Conge  Basin.  This  lovj  plateau,  the  southern 
exten.sion  of  n  larger  system  to  the  north  and  west,  contains  broad  valleys 
of  .streams  such  as  the  Ogowe  and  the  N'Ooume.  The  maximum  elevation  of  " 
this  part  of  the  plateau  is  about  4,500  feet,  and  racist  of  the  area  is 
above  2,000  feet. 


The  ye.tem  Ceeetel  Lowlahii  l3  a  relatively  “  ^‘Seltas. 

its  preatMt  breadth  to  the  north  along  the  Ogotio  and  Congo  Blver  deltas. 

In  tS  noSher^rt,  the  lowland  extends  inl^  'Vr^asi^ 

All  of  this  area  is  below  1,000  feet  In  elevation,  with 

in  the  north  whioh  are  ^tilers  "  ;^7a„d  ' 

Plateau.  The  rivers,  except  for  the  Congo,  are  relative^  short  ^ 
begin  in  the  Angola  or  Cameroon s-Oabon  Plateaus,  ^ost  of  t^  reg^n 
is^of  low  relief  and  without  interruptions  except  in  the 
the  dissection  of  the  Cameroons-Gab(«i  Plateau  is  much  groa 
the  Angola  Plateau. 

The  Angola  Plateau  forms  the  southern  ^ 
of  the  Congo  Basin,  It  is  a  large  region  and 

north  to  the  Congo,  west  to  the  Atlantic,  and  southeast  to  ^e  Okov^go 
Basin.  Elevations  within  the  plateau  are  in  excess  3.^  Teet ,  ^ 
Tnodal  mountainous  area  of  over  7,5"^,  feet  near  Hoya  Lls^.  T^se 
mountains,  which  lie  in  the  central  i>art  of  the  rises 

elevation  of  8,563  feet.  On  the  Atlantic 
about  25  miles  from  the  coast.  The  streams  flowing  to  the 
rSatively  swift;  those  flowing  north  to  the  Congo  are  broad  and  slow 
because  they  rise  on  a  gradually  rolling  surface. 

The  Congo  Basin  is  the  largest  region  in  South 
occupies  most  of  the  Belgian  Congo  and  parts 
ShodesU.  The  donlnant  feature  . In  thia  «glon 
Its  many  north-flowing  tributaries.  To  t^e  “«*'l**“ 
deeolv  into  the  surrounding  rocky  ram  of  the  basin.  The  eastern  wgc 
oHh^  ends  abn>ptly  at  the  foot  of  the  north-souto 

oarpment  of  the  volcanic  Central  African  ^ 

Congo  Basin  ascends  gradually  to  the  hei^t  of  tee  ^ntral 
African  and  Angola  Plateaus  which  separate  the  dra^ge 
and  the  Zambezi  Rivers.  Higher  elevations  moot  in 
north  of  Elizabethville  in  the  Chine  des  Mltum^ 
feet  in  elevation.  Swamps  and  poor  drainage 

of  the  basin,  especially  along  the  lower  coui'se  of  the  Congo  River. 

TVioJWft.  Valiev  System  has  three  major  segments:  the  Great  Rift, 
the  Westero  Rift,  the“Eastem  Rift.  The  rifts  are  the  most  strik¬ 
ing  rplief  features  in  South  Central  Africa,  The  Western  and 
Rifts  are  wide,  deep,  steep-sided,  and  occupied  ty  large  water  ^ies. 
The  Western  Rift  has  Lakes  H&ward,  Kivu,  and  J^^anyika  within  s 
boundary  while  the  Great  Rift  contains  Lake  Nyasa  and  the  Shire 
S  ^kch  now  south  to  the  Zcmbezl  Blver.  T^  Eastern  Blft  is  not 
as  steep  has  less  relief,  and  is  narrower  than  the  other  two  ni^=" 
Several^small  lakes  occupy  its  floor,  including  Eyasi,  Natron,  and 

Magodi. 

These  rift  valleys  lie  from. 500  feet  to  more'  than  “.OW  ^ 
below  the  surrounding  maze  of  mountain  topography,  the  large  block 
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mountains  of  the  Kenya  Highlands,  the  recent  voL^canic  extrusions,  and 
the  few  plateaus  of  Tanganyika. 

a 

The  Central  African  Plateau  lies  east  and  north  of  the  Angola 
Plateau  and  between  the  Eastern  and  Western  Rifts,  The  most  prooilnent 
feature  of  this  high  broad  area  of  rolling  surface  is  Lake  Victoirla. 
Almost  all  of  this  water  body  is  south  of  the  Equator  between  the 
Kenya  Highlands  and  the  Western  Rift  Valley,  Gentle  relief  produces 
extensive  swau^^s  along  several  idvers  and  lake  Hangweula,  and  the 
shore  line  of  shallow  lake  Victoria  is  constantly  chajiglng. 

The  Kenya  Hj/d^lands  are  bisected  by  the  Eastern  Ri.l  t  Vall^, 

I'he  major  peaks  in  this  region,  Mt,  Kilimanjaro  (19,565  feet)  and 
Mt,  Kenya  (17,01K)  feet),  are  the  highest  in  Africa,  Surrounding 
these  peaks  are  table- top  mountains,  which  have  elevations  in  ex¬ 
cess  of  5(000  feet. 

Only  the  southern  edge  of  the  Somali  Plateau  is  within  this 
analog  study  area.  It  consists  of  low,  rolling,  semidesert  terrain 
which  gradually  descends  to  the  coast  of  the  Indian  Ocean  from  an 
altltxKie  of  only  1,000  feet  near  the  foothills  of  the  Kenya  Highlands. 

The  Eastern  African  P^teau  is  a  lower  southerly  continuation  of  the 
Kenya  Highlands,  3«000  to  6,000  feet  in  elevation.  Several  mountainous 
uplands  modify .  the  hill  and  valley  landscape.  This  region  is  along  the 
eastern  edge  of  the  Great  Rift  Valley  and  is  situated  in  the  tenrlr 
toiries  cf  Tanganyika,  Nyasaland,  and  Mozambique,  The  area  along  lake 
Nyasa  is  extremely  mountainous. 

pie  Kalahaid.  Desert  lies  between  the  Veld  and  the  Okovango  Basin 
in  the  southwest  portion  of  this  analog  study  area.  Moat  of  this 
region  la  arid^and  inclines  southeastwaixi  toward  the  Veld.  Eleva¬ 
tions  in  this  region  are  between  2,500  and  4,000  feet,  and  much  of 
the  area  is  poorly  drained. 

The  ^Kwango  Basin  is  an  ill -defined,  shallow  valley  system  at 
the  headwj^tsrs  of  the  Zambezi  River,  During  the  rainy  season^  the 
region  by  the  tributaries  of  the  Zambezi  River,  The 

rainfall -y^ries  from  year  to  year  to  such  extent  that  the  maxinium 
amoiint  cbsinges  markedly  from  year  to  year. 

In  the  extreme  southern  portion  of  the  study  area  is  locate!  the 
Veld,  a  plateau  nearly  all  of  which  is  above  4,000  feet  in  elevation. 

The  plateau  is  almost  flat  for  large  stretches^  and  in  other  places  it 
is  ro!l<ling  with  lowj flat- topped  hills  rising  from  the  surface.  The 
Veld  ds  drained  mainly  by  the  Limpopo  and  Olifants  Rivers. 

The  Southern  Rhodesian  Plateau,  which  occupies  most  of  Southern 
Rhodesia, -is  drained  by  the  Zambezi  River  in  the  north,  and  the 
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Limpopo  River  in  the  south.  The  Plateau,  mostly  above  ^,000  feet,  is 
a  surface  of  low  relief^  bordered  on  its  eastern  edge  by  a  northwest- 
southeast  trending  highland  which  rises  above  5*000  feet. 

East  Coastal  Hills,  north  of  the  Mozambique  Lowland  Plains, 
lie  behind  a  veiy  narrow  coastal  lowlando  In  the  inteid.or  the  land, 
mostly  above  3*000  feet,  is  r*ugged  like  the  Eastern  African  Plateau. 

Tiie  southern  part  of  this  region  is  highly  dissected,  and  ex¬ 
panses  of  land  at  altitudes  of  1,500  feet  to  3*000  feet  are  inter¬ 
rupted  by  many  individual  mountains  of  over  5*000  feet.  The  region 
is  drained  to  the  Indian  Ocean  by  the  Ruflji,  Ruvaroa,  Rio  Msalu,  and 
the  Rio  Lurio,  All  of  these  rivers  are  relatively  short,  llieir 
headwaters  are  in  the  Eastern  African  Plateau  about  300  miles  inland. 

Southeast  of  the  Southern  Rhodesian  Plateau  is  the  Mozambique 
Lowland  Plain  which  extends  inland  approximately  300  miles  along  the 
Zambezi  River  and  almost  the  same  distance  along  the  Limpopo  River. 
Most  of  this  region  is  included  in  Mozambique,  In  general,  it  is 
less  than  500  feet  in  elevation,  and  has  relatively  poor  drainage. 

A  large  part  of  the  plain,  especially’’  along  the  coast,  is  composed 
of  alluvial  deposits  from  the  two  great  rivers,  the  Zambezi  azid  the 
Limpopo,  Many  other  sniall.er  rivers  drain  directly  into  the  Indian 
Ocean, 


There  are  three  main  regions  in  Madagascar;  the  Eastern  Coastal 
Lowland,  the  Central  Highland,  and  the  Western  Coas’tal  Lcn<;land.  The 
narrow  Eastern  Coastal  Lowland,  abutted  abruptly  in  the  west  by  steep 
highlands,  is  the  smallest  of  the  three  major  regions  and  the  most  , 
homogeneous  in  physical  composition.  It  is  750  miles  long  and  less 
than  25  miles  wide,  and  is  flato  poorly  drained,  and  sandy, 

Tne  Central  Highland  is  composeci  of  many  sub-regions  on  a 
crystalline  platform,  including  the  Tsaratanana  Massif,  the  Ankaratra 
Highland,  and  the  Vohimaint  Highland,  The  average  elevation  of  the 
highland  is  about  7*000  feet,  and  the  highest  mountain  rises  to  more 
than  9A00  feet.  The  western  slope  is  gentle  in  comparison  with  the 
steep  drop  to  the  east.  The  major  interior  cities  are  found  in  basins 
on  the  platform.  The  Ankaratra  Highland  in  the  middle  of  the  island 
is  the  core  area  of  this  region.  Falls  and  rapids  mark  the  end  of  the 
Central  Highland,  and  several  rivers  cross  the  alluvial  lowlands  on  the 
westera  slope  of  the  highland.  In  the  northwest,  the  ejdge  of  the  high¬ 
land  is  almost  iOO  milgs  from  the  coast. 

The  Western  Coastal  Lowland  is  a  broad  region  marked  by  low-lying 
mountains  and  hills,  especially  in  the  southwest^  In  the  north,  the" 
hills  merge  with  an  extensive  broad  lowland  less  than  6OO  feet  in 
elevation.  The  extreme  southwest  {)oi’'£lon  of  the  island,  iii  the  lee 
of  the  southeast  trade  winds,  is  arid. 
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b.  Climate 

A  January  low  pressure  area  centered  in  the  Kalahari  Desert,  and  a 
July  low  centered  ii,  the  Libyan  Desert  and  Kile  Valley,  in  conjxUiCtion  vfith 
the  Southeast  Trade  Winds  and  the  eqxiatorial  low  pressure  belt,  produce  the 
following  conditions  which  modify  the  climate  of  Sca’th  Central  Africa: 

(1)  The  intertropical  front  running  east-west  within  the 
Congo  Basin  all  year,  though  it  is  north  of  the  study- 
area  part  of  the  year; 

(2)  Prevailing  sou-th- southwest  winds  on  the  west  coast 
paralleling  the  cold  Benguela  Current: 

(3)  Prervailing  southeast  winds  along  the  east  coast 
somewhat  influenced  by  the  Asian  monsoons; 

(4)  Invasion  of  hot^dry  air  from  the  north  during  the 
northern  summer. 

The  intertropical  front  migrates  north  and  south  of  the  Equator 
annually,  producing  two  wet  seasons  for  some  stations  within  this 
migration  zone. 

The  Benguela  C\irrent  flows  north  along  the  South  Atlantic  Coast 
almost  to  the  Equator,  The  cool,  foggy  seacoast  and  the  nearly  rain¬ 
less  desert  of  Southwest  Africa  are,  in  part,  the  result  of  the  cold 
northward-flowing  Benguela  Current,  The  east-moving  Guinea  Current, 
with  temperatures  of  over  80*^,  brings  excessive  heat  and  humidity  to 
the  coast  in  the  western  equatorial  portion  of  the  study  area. 

Local  orographic  rainfall  is  fo-und  in  the  Kenya  Highlands  and 
the  seaward  slopes  of  eastern  Madagascar,  The  east  coast  of  Africa, 
on  the  lee  side  of  I'iadagascar,  is  drier, 

3,  Climatic  Suinmary  of  the  Canal  Zone 

The  Pacific  portion  of  the  Canal  Zone,  represented  by  Balboa 
Heights,  has  a  moderately  humid,  tropical  climate  with  a  relatively 
dry  season  of  four  months  (Fig,  l).  The  difference  in  mean  monthly 
temperatures  of  the  warmest  and  coldest  months  is  only  2F^,  and  the 
range  from  the  highest  mean  daily  maximim  (March  and  April,  90^)  to 
the  lowest  mean  daily  minimum  (February,  is  only  I9F  ,  The  mean 

annual  ten^erature  of  79*^  is  typical  of  eqxiatorial  areas.  Precipita¬ 
tion,  averaging  70  inches  annually,  is  markedly  seasonal.  Two  months, 
Februai-y  and  March,  have  less  tton  1  inch  of  rainfall,  and  5  months 
have  more  than  8  inches.  The  dry  season  begins  in  December  and  ends 
in  April.  Rainfall  during  the  remaining  months  is  more  than  7  inches; 
October  and  November  both  have  more  than  10  inches.  Relative  humidity 
is  from  June  through  November,  Cloudiness  is  at  a  maximum  from 
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Figixre  1.  Climatic  Stunmary  of  2  Canal  Zone  stations 


May  through  November,  coinciding  with  the  wet  season;  sky  coverage 
averages  p.bout  8  tenths  at  Balboa  Heights  at  that  season.  Wind  speed, 
however,  is  greatest  during  the  dry  season;  winds  average  9  to  10  mph 
at  Balboa  Heights  from  January  through  Apid.1,  but  only  about  5  to  6 
n^h  in  the  other  months.  Southeastward  toward  the  coast,  there  is  a 
slight  decrease  in  rainfall  and  an  increase  in  tonperatrire,  as  eleva¬ 
tion  drops  to  sea  level  from  118  feet  at  Balboa  Heights. 


The  Atlantic  portion  of  the  Canal  Zone,  represented  by  Cristobal, 

,  has  a  wet- tropical  climate  (Fig.  1).  The  difference  in  mean  tenf>eratures 
of  the  warmest  and  coolest  months  is  only  2F^,  and  the  range  from  the 
highest  mean  daily  maximum  (April,  May,  Juno,  September,  and  October, 

06^)  to  the  lowest  mean  daily  minimum  (October  and  November,  75^)  is 
only  UF®.  The  meari  annual  tenqjorature  of  81^  is  typical  of  equatorial 
areas.  Precipitation  averages  130  inches  a  year,  and  the  monthly 
distribution  is  uneven.  Although  no  month  can  be  considered  completely 
dry,  2  months  have  less  than  2  inches  of  rainfall,  while  8  months  have 
more  than  11  inches.  The  "dry"  season  at  Cristobal  begins  in  January 
(3.^  inches)  and  ends  in  April  (4,1  inches).  During  the  remaining 
months,  average  rainfall  ranges  from  nearly  12, to  more  than  22  inches 
in  November.  Mean  relative  humidity  is  high  in  all  months;  the  lowest 
mean  value,  77  percent,  occurs  in  both  Febmary  and  March.  Clotid  cover 
is  greatest  in  July,  8  tenths,  and  least  in  February, 5»5  tenths.  Mean 
wind  speed  is  greatest  in  February  and  March  (nearly  15  nph)  and  least 
in  September  (about  6  mph), 

4,  Criteria  and  methods 

a.  Climatic  elements  selected  for  study 

As  iii  the  previous  studies  of  this  serios,  temperature,  precipitation, 
humidity,  cloiid  cover,  and  wind  speed  were  the  climatic  elements  considered 
most  important  to  military  activities.  It  was  assumed  that  test  authori¬ 
ties  are  more  interested  in  stress  periods  (e.g,  hottest  and  wettest) 
and  annvial  fluctuations  than  in  the  data  for  specific  calendar  months. 
Accordingly,  the  warmest,  coldest,  wettest,  and  driest  months  of  the 
year  at  each  station  were  selected. for  study.  The  following  specific 
combinations  of  element  and  month  were  studied; 

(1)  Mean  temperature  of  the  warmest  month 

(2)  Mean  daily  maximum  temperature  of  the  warmest  month  ’ 

(3)  Mean  temperature  of  the  coLdest  month 

(4)  Mean  daily  minimum  temperature  of  the  coldest  month 

(5)  Mean  daily  temperature  range  of  the  warmest  month 

(6)  Mean  annual  precipitation 

(7)  Me.an  precipitation  of  the  wettest  month 

(8)  Number  of  wet  months 

(9)  Relative  humidity  of  the  driest  month 

(10)  Mean  cloud  cover  of  the  wettest  month 

(11)  Mean  wind  speed  of  the  wettest  month 
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b.  "AnaloRous"  and  "semlanaloHious"  ranges  defined 

Classes  wore  established  defining  the  ranges  of  values  considered 
closely  analogous  to  those  for  Balboa  Heights  and  Cristobal,  Fairly 
narrow  limits  of  analogy  were  used  to  keep  comparisons  closely  representa¬ 
tive  of  the  two  reference  stations*  Table  I  lists  the  classes  of  analog^' 
and  semianalogy  selected  for  each  element.  For  tanoerature .  a  departure 
of  4  degrees  (exc^t  where  a  mean  was  taken  for  the  two  reference  stations) 
from  the  mean  at  the  Canal  Zone  station  was  allowed  for  each  analogy  class, 
and  an  additional  4  degrees  for  semianalogy.  For  precipitation .  departures 
of  15  inches  of  mean  annual  rainfall  were  considered  analogous  to  Balboa 
Heights  and  an  additional  I5  inches  for  semianaiogy.  The  mean  annual 
rainfall  of  70  Inches  at  Balboa  Heights  is  somewhat  below  that  normally 
considered  humid  equatorial  for  a  locality  with  a  diy  season;  therefore, 
in  this  study  the  limits  of  analogy  were  set  at  55  to  85  inches,  differen¬ 
tiating  it  from  most  evergreen  rain  forest  areas,  on  the  upper  margin, 
and  savanna  areas,  on  the  lower  margin,  Cristobal^ which  has  a  tropical 
evergreen  rain  forest, type  of  climate,  has  a  mean  annual  rainfall  of 
130  inches.  Departures  of  JO  inches  of  mean  annxial  rainfall  were 
considered  analogous  to  Cristobal  and  an  additional  30  inches  was 
considered  semianalogous.  Departures  of  5  percent  in  mean  relative 
humidity.  1'  tenth  in  amount  of  cloudiness,  and  2  raph  in  wind  speed 
were  selected  as  ranges  of  analogy  for  these  respective  elements. 

c.  Explanation  of  maos 

Values  are  shown  for  each  station,  with  degree  of  analogy  indicated 
by  a  symbol,  Isopleths  were  drawn  to  show  zones  of  close  analogy,  and 
these  zones  are  shaded.  Areas  of  semianalogy  were  not  shaded  but  were 
indicated  by  placing  the  appropriate  symbol  on  the  map  for  stations 
having  semianalogous  conditions.  From  the  separate  maps  showing  analogous 
areas  for  each  element,  two  composite  maps  were  prepared  (one  for  Balboa 
Heights  ar.d  one  for  Cristobal)  indicating  regions  where  the  following 
four  single  elements  are  analogous:  mean  temperature  of  the  warmest 
month,  mean  temperature  of  the  coldest  month,  mean  annual  precipitation, 
and  ntimber  of  wet  months, 

d.  Limitations  of  data 

The  procedures  as  outlined  have  certain  definite  limitations  In  a 
climatic  comparison  of  this  sort.  Foremost  among  these  is  the  necessity, 
often  encountered  in  climatology,  of  assuming  climatic  conditions  in  areas 
having  few  if  any  stations.  A  second  limitation  is  that  some  elements, 
such  as  dew  point,  solar  radiation,  and  visibility,  which  would  have 
proved  valuable  as  indicators  of  climatic  analogy,  were  not  included  in 
this  study  because  of  the  limited  amount  of  data  available.  For  certain 
elements^ the  number  of  stations  reporting  does  not  provide  a  representative 
picture.  Consequently,  isopleths  were  not  drawn  for  the  following:  mean 
relative  humidity  for  the  driest  month,  mean  cloudiness  for  the  wettest 
month,  or  mean  wind  speed  for  the  wettest  month. 
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Tho  assumption  has  been  made  that  Balboa  Heights  and  Cristobal  are 
I  representative  of  the  Pacific  ar^  Atlantic  portions  of  the  Canal  Zone. 

Data  from  some  African  Stations  are  not  given  in  a  form  directly 
comparable  to  those  from  Balboa  Heights  and  Cristobal.  Where  periods  of 
record,  hours  of  observation,  or  manner  of  observation  differed,  station 
records  had  to  be  interpolated  in  drawing  the  isdpleths. 

Values  outside  the  limits  of  analogy  or  semianalogy  were  not  analyzed, 
nor  were  combinations  of  climatic  elements  ether  than  those  involved  in 
computing  number  of  wet  months. 

The  method  of  recording  temperatures  varies  from  country  to  co’ontry. 

Mean  temperatures  are  usually  determined  by  averaging  the  daily  maximum 
and  minimum  temperature;  however,  at  some  stations  in  South  Central  Africa 
the  means  are  obtained  by  averaging  bi-hour ly  tea^erature  observations,  as 
at  Balboa  Heights  and  Cristobal.  Experience  has  shown  that  the  difference 
between  mean  temperatures  derived  in  those  different  ways  is  seldom  more 
than  IFO.  Hours  of  observation  of  relative  humidity,  wind  speed,  and 
cloudiness  vary  widely  throughout  the  study  area. 

■ir 

5 .  Analysis  of  single-element  maps 

’  Individual  maps  shov;ing  analogous  areas  have  been  prepared  for  the 
climatic  elements  listed  in  paragraph  4a  above,  numbers  1  through  8.  Maps 
of  elements  9»  10  •  11  have  been  prepared  showing  only  the  values  for 

individual  stations,  since  the  data  were  considered  inadequate  for  delim¬ 
iting  analogous  areas. 

a.  Moan  Temperature,  Warmest  Month  (Fig.  3) 

As  indicated  in  Table  I,  the  analogous  range  of  the  mean  temperature 
for  the  warmest  month  for  both  Balboa  Heights  and  Cristobal  is  from  77°  to 
85°F.  Most  of  the  South  Central  Africa  analog  area  is  analogous  to  this  8FO 
range.  In  this  study, the  highest  mean  temperature  for  the  warmest  month, 
88.H^F,  is  recorded  in  November  at  Feira,  Mozambique.  The  lowest  monthly 
mean  temperature  for  the  wannest  month,  occurs  at  Equator,  Kenya, 

located  near  the  Equator  at  an  altitude  of  9,062  feet. 

One  large  area  too  cool  for  analogy  with  the  Canal  Zone  stations 
extends  from  the  south  Atlantic  coast  almost  to  the  Indian  Ocean.  This 
area  include, s  the  Angola  Plateau,  the  higher  portions  of  the  Central 
African  Plateau,  the  Kenya  Highlands,  and  most  of  the  Eastern  African  Pla¬ 
teau.  A  second  area  too  cool  for  analogy  occupies  most  of  the  Southern 
Rhodesian  Plateau*  Only  two  areas  are  too  hot  for  analogy  with  the  Canal 
Zone  stations:  the  Somali  Plateau,  and  the  valley  of  the  Zambezi  River 
from  V(ankie ,  Southern  Rhodesia,  east  to  Chsmba,  Mozambique-  Most  of 
Hndagasc^r  is  analogous  to  the  Canal  Zone  stations  except  for  the  higher 
areas  of  the  Central  Highland  where  it  is  cool,  and  a  single  lowland 
station  that  records  a  mean  temperature  too  high  for  analogy. 
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b.  Mean  Daily  Maximum  Temperature.  Wannest  Month  (Fig.  4) 


At  Balboa  Heights,  tlie  mean  daily  ira:ciinum  teir^jerature  for  the  waraest 
month  is  90®F ,  whereas  at  Cristobal  it  is  86^.  As  ranges  of  analogy  for 
the  two  stations  are  respectively  86*^  to  94°F  and  82°  to  90°?#  t^ere  is 
a  range  of  complete  analogy  for  both  stations  from  86°  to  90°F,  In 
South  Central  Africa  ^  approximately  three- fourths  of  the  area  is  analo¬ 
gous  to  one  or  the  other  of  the  two  Canal  Zone  stations.  The  highest 
mean  daily  maximum  tenperature  for  the  warmest  month  is  at  Feira, 
Mozambique,  with  a  ten^serature  of  100o8°F  for  November,  and  the  lowest 
is  at  Ht,  Nuza,  Southern  Rhodesia,  with  65«4°F  in  January, 

In  this  region,  analogy  with  Balboa  Heights  is  closely  associated 
with  the  lowland  areas,  id.ver  valleys,  and  gently  rolling  topography; 
analogy  with  Cristobal  is  associated  with  the  higher  elevations, 
mountains,  and  areas  of  greater  relief.  Areas  which  are  too  cool  for 
analogy  are  in  the  moxmtains,  and  the  one  large  area  too  warm  for 
analogy  is  located  along  the  Zambezi  River  Valley  from  the  Okovango 
Basin  and  Mongu,  Northern  Rhodesia,  eastward  to  within  approximately 
25  miles  of  the  Indian  Ocean, 

I 

. c 0  Mean  Tempera tvure „  Coldest  Month  (Fig,  5) 

Analo©r  for  both  Balboa  Heights  and  Cristobal  is  75°  to  83°F  for 
the  n^ean  temperature  of  the  coldest  month.  For  this  6F"  range  there 
is  analogy  in  four  main  areas.  One  area  is  along  the  Ogowe  and 
N'Gouine  River  deltas  and  valleys  on  the  Atlantic  coast  in  French 
Equatorial  Africa,  This  area  lies  in  the  Western  Coastal  Lowland  and 
along  the  lower  slopes  of  the  Cameroons-Gabon  Plateau,  The  second  and 
largest  area  of  analogy  is  in  the^  central  portion  of  the  Congo  Basin. 

The  higher  elevations  of  the  Centrtil  African  Plateau  are  the  southern 
boundary  of  the  analogbus'area.  To  the  east,  this  analogous  area  is 
bounded  by  the  foothills  of  the  Western  Rift,  The  third  largo  area 
of  analogy  is  a  narrow  zone  along  the  Indian  Ocean  south  from 
Alessaiidi*aD  Kenya,  almost  to  Ibo  Island  just  off  thb  coast  of  northern 
Mozambique,  The  inland  border  of  this  analogous  area  varies  consid¬ 
erably  and  because  of  the  thin  network  of  stationsj  the  boundary  is  al¬ 
most  totally  extrapo3-ated  from  topography  and  an  analysis  of  other 
elements.  In  Madagascar^  the  northern  half  of  the  Westem  Lowland  is 
analogous,  A  small  area  along  the  lower  course  of  the  Congo  River 
and  part  of  the  valley  of  the  Western  Rift  near  Ustunbura,  Ruanda- 
Urundi,  completes  the  analogous  areas.  The  extremes  in  temperature 
shown  on  this  map  are  from  a  low  of  42,5^  in  July  at  Belfast,  Union 
of  South  Africa^  to  a  high  of  79,8°F  in  July  at  Garissa,  Kenya. 

d.  Mean  Daily  Minimum  Temperature^  Coldest  Month  (Fi;;,  6) 

The  analogous  range  of  the  moan  daily  minimiun  temperature  of  the 
coldest  month  for  Balboa  Heights  is  from  6?°  to  75°F,  and  for  Cristobal 
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the  analogous  temperatures  are  71°  to  79°^*  Therefore,  71^  to  75'^^  is 
analogous  to  both  stations.  For  Balboa  Heights,  the  analogous  areas  are 
approximately  the  sane  as  those  shown  on  the  previous  map  (Fig.  5)«  The 
northwest  analogous  area,  along  the  Atlantic,  is  largely  confined  to  the 
lowland  delta  and  an  additional  area  of  analogy  is  shown  to  the  south 
along  the  Western  Coas^l  Lowland  at  4^  S  latitude.  The  core  area  of 
analogy  in  the  Congo  Basin  is  smaller  than  on  the  previous  map.  The 
eastern  analijgous  area  bordering  the  Indian  Ocean  spreads  southward 
only  to  Kilwa,  Tanganyika.  In  Madagascai^  the  analogous  area  is  narrow¬ 
er  than  that  shown  in  Figure  5' 

There  are  only  three  stations  analogous  to  Cristobal:  Bolobo,  Belgian 
Congo;  Crlumbo,  Kenya;  and  Zanzibar  on  the  island  of  2^nzibar;  the  latter 
has  t^  highest  temperature  (72°F  in  Augxist)  of  any  station  shown  on  the 
map.  Vryburg,  Union  of  South  Africa,  has  the  lowest  mean  minimum  temper¬ 
ature,  '}0.7^F  in  July. 

e.  Mean  Daily  Tempera ture  Range.  Warmest  Month  (Fig.  7) 

At  Balboa  Heights,  the  mean  daily  temperature  range  for  the  waniiest 
month  is  l6F®,  whereas  it  is  8Fo  at  Cristobal,  T^peratures  within  4Fo 
of  these  two  means  are  considered  closely  analogous.  The  temperature 
ranges  in  the  coastal  lovrlands  on  both  the  Atlantic  and  Indian  Oceans 
are  almost  totally  analogous.  However,  in  the  interior  highlands  and 
plateaus  the  temperature  ranges  are  too  great  for  analogy.  Parts  of  the 
Central  African  Plateau,  from  the  northern  half  of  Lake  Tanganyika  to 
northern  Lake  Victoria,  are  analogous  with  Balboa  Heights.  Cristobal 
analogy  appears  only  in  isolated  areas  near  the  coast.  On  Madagascar, 
the  northern  half  of  the  Eastern  Coastal  Lowland  has  low  enough  ranges 
to  qualify  for  analogy  with  Cristobal.  The  extremes  of  temperature 
ranges  on  the  map  are  Lobito,  Angola,  with  8,4F®  and  Mongu,  Solwezi, 
and  Mumbwa,  Northern  Rhodesia,  all  having  temperature  ranges  of  34.4F‘^. 

f .  Mean  Annaal  Precipitation  (Fig.  8) 

The  range  of  analogy  of  mean  ann\ial  precipitation  is  55  "to  85 
inches  for  Balboa  Heights,  and  100  to  l60  inches  for  Cristobal.  There 
are  two  areas  in  South  Central  Africa  which  are  analogous  to  Cristobal; 
the  island  of  Hossi  Be  near  the  northwest  coast  of  Madagascar,  and  the 
eastern  coast  of  Madagascar  fron  the  Bate  d'Antongil  south  to  Farafangana. 
In  eastern  Madagascar.  Soanierana,  with  an  annual  mean  rainfall  of  191 
inches,  is  too  wet  for  analogy. 

The  Central  Highland  of  Madagascar  is  one  of  the  controlling  factors 
in  the  rainfall  regime  of  the  island ,  It  is  an  abrupt  barrier  to  the 
moist  southeast  trades,  and  most  of  the  moisture  is  deposited  on  its 
vri.ndward  slopes.  There  is  a  large  area  with  precipitation  analogous  to 
Balboa  Heights ,  covering  the  Cameroons-Gabon  Plateau  and  the  central 
portion  of  the  Congo  Basin.  Along  the  Atlantic  coast^the  cold  Benguela 
Current  effectively  limits  excessive  precipitation  south  of  about  4®  S 
latitude.  Cne  station  south  of  this  point,  Mossamedes,  Angola,  has  a 
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lower  annual  precipitation  than  any  other  station  on  the  map,  2  inches. 
Air  moving  inland  from  the  Guinea  Current,  which  is  wa inner  and  moving 
from  west  to  east,  deposits  up  to  93  inches  of  rain  annually  on  the 
heights  of  the  Cajneroons -Gabon  Plateau.  The  annual  rainfall  diminishes 
tr  the  south,  except  in  the  interior  highlands,  where  there  is  another 
area  of  analogy  to  Balboa  Heights. 

The  southeast  trade  winds  and  the  Asian  monsoon  influence  the 
precipitation  regime  of  the  east  coast  of  South  Africa.  Generallyj the 
rainfall  decreases  both  to  the  south  and  to  th^  north  of  the  Mozambique 
Channel,  where  a  small  coastal  area  and  several  interior  highlands  are 
analogous  to  Balboa  Heights*  A  local  situation  probablj'  caustsv'  by  the 
southeast  winds  moving  over  Lake  Nyasa  produces  on  analogous  area  in 
the  western  mountains  of  the  Great  Rift,  Lake  Victoria  also  is  said  to 
"rrjake  its  ovm  climate",  and  this  is  demonstrated  by  the  areas  of  analogy 
with  Balboa  Heights  which  are  found  around  Its  coast.  Several  other 
isolated  mountain  stations  and  the  island  of  Zanzibar  are  the  only  other 
analogous  areas. 

g.  Mean  Precipitation,.  Wettest  Month  (Fig.  9) 

Wettest  month  precipitation  analogy  with  Balboa  Heights  is  8  to  14 
inches;  with  Cristobal,  15  to  29  inches.  Because  of  the  seasonality  of 
this  element (  a  greater  part  of  the  study  area  is  analogous  to  Balboa 
Heights  or  Cristobal  for  mean  monthly  precipitation  of  the  wettest 
month  than  for  mean  annual  precipitation  (Fig,  8).  Cristobal  analogy 
is  found  only  in  isolated  areas  associated  with  heights  and  plateaus 
near  the  coast  or  other  water  bodies;  analogous  areas  include  part  of 
the  Cameroons-Gabon  Plateau  on  the  Atlantic  side  south  of  the  Equator, 
the  northwest  heights  of  the  Great  Rift  on  Lake  Nyasa ,  and  a  northwest- 
southeast  band  across  the  northern  tip  of  Madagascar. 

Most  of  the  study  area  is  analogous  to  Balboa  Heights.  However, 
three  large  areas  too  dry  for  analogy  are  enclosed  by  this  analogous 
area.  The  analogy  decreases  to  the  south  and  disappears  along  the 
southwestern  parts  of  Africa  and  Madagascar.  The  greatest  monthly 
rainfall,  23.4  inches  in  April,  is  at  Lyamungu,  Tanganyika,  Mossamedes, 
Angola,  has  the  driest  month,  0.9  inches  in  April. 

ho  Number  o:  Wet  Months  (Fig.  10 ) 

The  definition  used  in  this  series  of  analogs  for  "wet  month"  is 
based  on  the  Thornthwaite  formula  (Thomthwaitao  1931)  'in  which  higher 
temperatures  must  be  associated  with  more  precipitation  in  order  for  a 
month  to  be  called  humid.  Mean  monthly  precipitation  for  any  given 
mean  monthly  temperature  must  be  at  least  as  high  as  the  values  indi¬ 
cated  below  in  order  to  be  called  wet. 
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Mean  monthly  temperature  (^)  Mean  monthly  precipitation  (in.) 


95 

2.88 

90 

2*71 

85 

2*5^ 

80 

2.37 

75 

2*20 

70 

2,03 

68 

1o96 

Wet  months  with  mean  monthly  teirperatureg  below  68^  are  excluded  from 
consideration  as  being  nontropicale 

Bas«l  on  the  above  definition j  the  areas  of  analogy  for  Balboa 
Heights  and  Cristobal  are  8  to  10  wet  months  and  9  to  11  wet  months 
respectivelyo  In  South  Central  Africa j the  greatest  area  of  analogy  is 
in  the  western  part,  and  includes  the  Kasai  River  Basino  Three 
scattered  areas  on  the  Indiun  Ocean  receive  enovigh  rainfall  to  be 
classified  as  analogous.  On  Madagascar,  the  interior  of  the  Eastern 
Coastal  Lowland  and  the  windward  slope  of  the  Central  Highland  consti¬ 
tute  areas  of  analogyo 

The  deep  interior  of  the  Congo  Basin  receives  too  much  rainfall 
d\iring  all  months  for  analogy  with  Crlstobalo  This  is  also  tiue  of  the 
coastal  segment  of  the  Eastern  Coastal  Lowland  of  Madagascar  which  con¬ 
stantly  receives  precipitation  frem  the  moist  southeast  trade  winds* 

io  Relative  Humidity.  Djriest  Month  (Figo  ll) 

Mean  relative  humidities  of  70  to  80  percent  for  Balboa  Heights 
and  72  to  82  percent  for  Cristobal  are  considered  analogous  for  the 
driest  month*  Isopleths  for  this  map  were  not  drawn  because  of  the 
inconsistency  of  records  for  this  climatic  element.  The  eastern  half 
of  Africa  and  Madagascar  are  fairly  well  covered  by  the  pattern  of  re¬ 
cording  stations,  but  the  variability  in  recording  processes  at  these 
stations  prevents  exact  comparison*  It  is  obvious,  however,  that  high 
humidities  exist  in  approximately  the  name  areas  as  high  precipitation* 

Of  the  stations  of  record,  the  lowest  mean  relative  humidity  for  the 
driest  month  appears  in  June  and  July  at  Nova  Lisboa,  Angola,  with  3^  per¬ 
cent,  Fort  Hall,  Kenya,  Cabinda,  Angola,  and  Port  Franequi,  Belgian 
Congo,  have  July  moan  hvunidities  of  89  percent,  the  highest  in  the  region* 

jo  Mean  Cloudiness,  Wettest  Month  (Fiy^*  12) 

S 

At  both  Balboa  Heights  and  Cristobal,  the  mean  cloudiness  for  the 
wettest  month  (November)  is  7.6  tenths  t]<y  coverage.  This  element  is 
inadequately  observed,  and  observed  by  too  many  different  methods  at 
too  many  different  hours  of  the  day  to  be  comparableo  In  general, 
the  wettest  areas  tend  to  be  the  most  cloudy,  and  the  reported  cloud 
amotints  appear  to  be  similar  to  those  reported  at  Canal  Zone  stations. 
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k.  Mean  Wind  Speed.  Wettest  Month  (Fig.  13l 

At  Balboa  Heights,  the  mean  vfind  speed  for  the  wettest  month  is  5.8 
mph,  and  at  Cristobal. it  is  8  mph.  Closely  analogous  areas  would  ^  4 
to 8  mph  for  Balboa  Heights  and  6  to  10  mph  for  Cristobal.  With  only 
21  stations  reporting  this  element,  it  is  not  possible  to  draw  a  pattern 

of  analogy. 

6.  Analysis  of  composite  maos  (Figs,  14  and  15) — 

Two  maps,  Figure  14  for  Balboa  Heights  and  Figure  15  for  Cristobal, 
are  presented  to  show  the  extent  of  composite  analogy  within  the  study 
?^rea  with  respect  to  the  more  in^ortant  elements  presented  singly  else- 
whei^.  The  elements  for  which  areas  of  analogy  are  fully  plotted  on 
the  composite  naps  are  (l)  the  mean  temperature  of  the  wannest  month, 

(2)  the  mean  temperature  of  the  coldest  month,  and  (3)  mean  annual 
precipitation.  Because  of  the  iirq^ortance  of  seasonality  of  precipitation 
in  the  tropics,  areas  which  are  analogous  with  respect  to  the  number  of 
wet  months  are  also  shown,  but  only  where  they  occur  within  areas  analo¬ 
gous  with  respect  to  the  other  three  elements.  This  is  done  because 
full  presentation  of  a  fourth  element  would  make  the  maps  difficult  to 

read. 


There  are  only  two  areas  of  complete  analogy  for  the  four  criteria 
on  either  map  and  these  are  both  on  the  Balboa  Heights  map.  The  first 
of  these  areas  includes  the  highlands  and  plateaus  of  the  Cameroons- 
Gabon  system.  The  other  composite  area  of  analogy  is  in  the  western  and 
southern  portions  of  the  Congo  Basin.  The  central  portion  of  the  Congo 
Basin  has  too  many  wet  months  for  analogy.  There  is  also  an  area  of 
three-criteria  analogy  along  the  northwest  coast  of  Madagascar.  *  On  the 
composite  analogous  area  map  of  Cristobal,  only  two  of  the  foxir  climatic 
parameters  were  found  to  be  analogous. 

7.  Tables  of  monthly  values 

Tables  II  through  IX  show  the  monthly  means  of  the  climatic 
elements  for  22  key  stations  for  the  12  months  as  well  as  the  annual 
means.  These  stations  were  selected  for  length  of  reliable  record 
and  representativeness.  No  key  stations  are  shown  for  the  Somali 
Plateau,  the  Kalahari  Desert,  the  Okovango  Basin,  or  the  Angola  Plateau, 
because  these  regions  are  nonanalogous  to  most  elements  studied  in  this 
report.  In  each  table^  the  mean  values  for  Balboa  Heights  and  Cristobal 
are  shown  for  comparison-^  The  tables  reveal  certain  characteristics  of 
climatic  analogy  which  are  not  manifest  in  the  maps. 
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See  section  4ti  for  explanation  of  ranges  of  analogy;  sometimes  a  mean  of  the  2  reference 
stations  is  used. 


TABLE  II;  STATIONS  USED  LN  TABLES  OF  MOljTHLY  VALUES 


Stations 

Elev.  (ft) 

(S) 

EALBOA  HEIGHTS 

■  118 

8°58’N 

(Canal  Zone) 

0 

Beira 

54 

19  50' 

(Mozambique) 

0 

Dosondongo 

1,558 

0  39* 

(Belgian  Congo) 

Brazzaville 

951 

4°17' 

(French  Eq,  Africa) 

0 

Broken  Hill 

3,750 

14  28' 

(Northern  Rhodesia) 

CRISTOBAL 

36 

9  25'N 

(Canal  Zone) 

Diego-Suarez 

96 

12°17' 

(Madagascar) 

0 

Entebbe 

3,8^2 

0  05 

(Uganda) 

Farafangana 

10 

22°50' 

(Madagascar) 

Fort  Johnston 

1.263 

14°31' 

(Nyasaland) 

Gandajika 

2.789 

6°43' 

(Belgian  Congo) 

'Johannesburg 

5,750 

26OII' 

(Union  of  South 

Africa) 

Livingstone 

3,090 

17^50' 

(Northern  I^hodesia) 

Ix)uren(po  Marques 

194 

25  58* 

(Mozambique) 

Luanda 

151 

8°49» 

(Angola) 

Lulenga 

6,070 

1°24' 

(Belgian  Congo) 

Mombasa 

53 

4°04' 

(Kenya) 

n 

Mpika 

4.647 

11  51' 

(Northern  Rhodes 

ia) 

Nairobi 

5,495 

1  16' 

(Kenya) 

0  . 

Porto  Amelia 

197 

13  06' 

(Mozambique) 

Salisbury 

4,865 

17°50' 

(Southern  Rhoflesia) 

•  0 

Sao  Hill 

6,500 

8  20' 

(Tanganyika) 

#- 

Tatora 

4,151 

(Tanganyika) 

0 

Tananarive 

4^511 

18  55' 

(ILadagascar) 

Parlod  of  Record  (Yr) 


Long.  (S) 

Temp. 

Free. 

Other 

79^35 'W 

12-34 

22-38 

11-34 

34^51 ' 

37 

27 

18-20 

23°02’ 

10 

10 

*■ 

15°16’ 

15 

22 

5-22 

28°27' 

14 

27 

5-6 

79°52’M 

7-32 

8-60 

3-41 

49°17' 

27 

27 

2-4 

32°29' 

26 

50 

26 

47°47' 

27 

27 

5 

35°14' 

5 

14 

6-8 

23°59’ 

9 

10 

♦ 

28°03 ' 

15 

47 

5-6 

25°50’ 

22 

26 

5-6 

32^36' 

31 

31 

27-32 

13°13' 

30 

58 

19-58 

29°22' 

iO 

10 

5 

39°42 ' 

10 

47 

7 

31°27' 

14 

31 

5 

36°50' 

15 

22 

1-13 

40°32' 

7 

6 

6 

3l'^oi’ 

22 

37 

10-14 

35°12’ 

5 

12 

5 

32°49' 

15 

46 

14-15 

47°33' 

27 

26 

4-2.6 

^Period  cf  r'^corrl  unknown 
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TABLE  -III!  HE.4K  MONTHLY  TEMPERATURE  (*^) 


Stations 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

0^ 

Nov 

Dec 

In 

BALBOA  ^^EIGHTS 

78 

79 

80 

80 

79 

79 

79 

79 

79 

78 

78 

78 

79 

Beira 

B1 

81 

80 

78 

73 

71 

68 

70 

74 

79 

79 

80 

76 

Bosondong  o 

78 

78 

78 

77 

77 

77 

77 

78 

78 

78. 

78 

78 

78 

Brazzaville 

79 

79 

80 

80 

79 

74 

72 

74 

78 

79 

79 

78 

78 

Broken  Hill 

72 

72 

71 

69 

65 

‘61 

62 

65 

72 

78 

77 

70 

70 

CRISTOBAL 

80 

80 

81 

82 

81 

81 

81 

81 

81 

80 

80 

80 

81 

Diego-Suarez 

81 

80 

81 

81 

30 

78 

76 

76 

77 

78 

80 

80 

79 

Entebbe 

72 

72 

72 

71 

71 

70 

69 

69 

70 

71 

71 

71 

71 

Faraiangana 

80 

80 

79 

77 

72 

69 

69 

70 

72 

75 

78 

79 

75 

Port  Johnston 

80 

78 

79 

76 

72 

68 

69 

70 

77 

82 

83 

81 

Ganda jika 

76 

77 

77 

77 

77 

75 

74 

76 

7? 

77 

76 

76 

76 

Johannesburg 

69 

67 

65 

60 

55 

49 

49 

54 

60 

66 

66 

68 

6] 

Livingstone 

76’ 

76 

76 

'73 

67 

63 

63 

67 

76 

82 

80 

77 

Louren^o  Marques 

78 

79 

77 

74 

70 

66 

66 

67 

70 

73 

75 

7? 

73 

Luanda 

77 

78 

80 

79 

76 

71 

68 

68 

71 

74 

7? 

77 

75 

Lulenga 

64 

65 

64 

64 

64 

64 

64 

64 

64 

64 

63 

0^ 

r-u 

Hom^'x'isa 

80 

81 

81 

80 

78 

76 

75 

75 

76 

78 

7Q 
>  ✓ 

80 

rrp 

( 

Mpika 

69 

70 

69 

68 

65 

61 

60 

63 

70 

74 

74 

7^ 

Nairobi 

66 

6? 

63 

67 

65 

63 

60 

62 

67 

66 

65 

^•5 

Porto  Amelia 

81 

81 

80 

79 

77 

75 

74 

74 

76 

78 

80 

r  ^ 

7^- 

Salisbury 

70 

69 

70 

66 

61 

57 

56 

60 

66 

70 

71  ■ 

70 

66 

Sao  Hill 

64 

64 

63 

62 

60 

57 

55 

57 

60 

63 

64 

64 

hi 

Tabora 

72 

73 

73 

72 

72 

70 

70 

72 

76 

78 

76 

73 

Tananarive 

70 

70 

69 

67 

63 

59 

58 

59 

63 

67 

■'.9 

•-9 

0 
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TABUS  IV:  MEAN  DAILY  MAXIMUM  TEMPERATURE  (°F) 


Stations 

Jan 

Feb 

Mar 

iiEE 

May 

Jun 

Jul 

Ahs 

Sep 

Oct 

Nov 

Dec 

IE 

BALBOA  HEIGHTS 

88 

89 

90 

90 

87 

86 

67 

87 

86 

85 

85 

87 

87 

Beira 

89 

89 

87 

86 

82 

79 

77 

79 

82 

87 

87 

08 

84 

Bosondongo 

8? 

87 

88 

87 

86 

87 

86 

86 

67 

88 

87 

66 

87 

Brazzaville 

88 

89 

91 

91 

88 

84 

82 

85 

89 

89 

88 

87 

88 

Broken  Hil} 

79 

80 

79 

78 

77 

74 

74 

78 

84 

90 

87 

81 

80 

CRISTOBAL 

84 

84 

85 

86 

86 

86 

85 

85 

86 

86 

84 

84 

85 

Diego-Sioarez 

88 

89 

88 

88 

88 

85 

8i^ 

86 

88 

90 

8? 

EntehVje 

80 

80 

80 

78 

78 

77 

77 

77 

79 

80 

80 

80 

79 

Farafangana 

88 

88 

87 

83 

79 

77 

76 

78 

81 

83 

85 

87 

83 

Fort  Johnston 

90 

88 

90 

87 

84 

81 

81 

85 

92 

96 

93 

92 

88 

Gandajika 

86 

87 

37 

89 

90 

91 

90 

90 

89 

08 

87 

86 

88 

Johannesburg 

80 

78 

75 

72 

66 

61 

61 

67 

73 

78 

78 

80 

72 

Livingstone 

8? 

87 

86 

86 

82 

78 

79 

83 

92 

96 

■d2 

88 

86 

Lourenyo  Marques 

86 

87 

85 

83 

80 

77 

76 

77 

80 

82 

83 

86 

82 

Luanda 

85 

85 

86 

85 

83 

78 

74 

74 

76 

80 

82 

83 

81 

Lulenga’ 

74 

75 

74 

75 

75 

» 

75 

75 

75 

74 

73 

73 

73 

74 

Mombasa 

86 

86 

87 

84 

82 

80 

79 

79 

81 

83 

84 

85 

83 

Mpika 

76 

77 

77 

75 

73 

70 

70 

73 

81 

85 

84 

78 

77 

Nairobi 

79 

81 

80 

76 

74 

73 

71 

71 

77 

78 

75 

75 

76 

Porto  Amelia 

87 

87 

87 

86 

84 

82 

81 

81 

02 

85 

06 

88 

85 

Salisbury 

80 

79  ■ 

80 

77 

74 

71 

71 

75 

82 

86 

04 

82 

78 

Sao  Hill 

72 

73 

72 

70 

69 

63 

66 

68 

72 

75 

75 

73 

71 

Tabora 

82 

82 

82 

82 

82 

82 

83 

84 

88 

90 

8? 

82 

Tananarive 

79 

73 

78 

76 

72 

68 

68 

70 

75 

80 

81 

80 

75 
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TABLE  V?  MEAN  DAILY  MINIMUM  TEMPERATURE  (^F) 


Stations 

Jajl 

Feb 

Age 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

II 

BAIBOA  HEIGHTS 

72 

71 

72 

74 

74 

74 

74 

74 

74 

73 

73 

73 

73 

Beira 

74 

75 

74 

71 

65 

62 

61 

62 

65 

71 

72 

73 

69 

Bosondongo 

69 

68 

69 

68 

68 

68 

68 

69 

69 

69 

69 

69 

69 

Brazzaville 

69 

70 

70 

70 

69 

65 

62 

64 

68 

69 

69 

69 

68 

Broken  Hill 

64 

65 

64 

59 

54 

49 

49 

53 

59 

66 

67 

64 

59 

CRISTOBAL 

76 

77 

77 

78 

77 

76 

77 

76 

76 

75. 

76 

77 

76 

Diego-Sxiarez 

75 

75 

75 

75 

74 

71 

69 

69 

70 

72 

74 

75 

73 

Entebbe 

63 

64 

64. 

64 

64 

63 

62 

61 

62 

63 

63 

63 

62 

Farafangana 

74 

73 

72 

69 

65 

61 

61 

61 

64 

65 

70 

72 

67 

Fort  Johnston 

70 

68 

69 

65 

61 

56 

57 

55 

63 

67 

73 

69 

64 

Ganda jika 

66 

67 

67 

65 

64 

59 

59 

62 

65 

66 

65 

65 

64 

Johannesburg 

57 

56 

54 

49 

43 

38 

37 

41 

47 

53 

55 

t 

-56 

49 

Livingstone 

66 

66 

65 

60 

53 

47 

47 

50 

60 

68 

68 

66 

60 

Lourentjo  Marques 

71 

71 

69 

65 

60 

56 

55 

57 

61 

64 

67 

69 

64 

Luanda 

74 

74 

75 

75 

73 

67 

64 

64 

67 

71 

'3 

74 

71 

Lulenga 

54 

55 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

Mombasa 

74 

75 

76 

75 

73 

72 

70 

70 

71 

■  73 

74 

75 

73 

Mpika 

62 

62 

62- 

60 

56 

52 

51 

53 

59 

63 

64 

62 

59 

Nairobi 

53 

53 

56 

57 

56 

53 

51 

52 

52 

55 

56 

54 

54 

Porto  ^Tlelia 

75 

74 

73 

73 

70 

68 

67 

67 

69 

71 

74 

75 

72 

SaJ.isbury 

59 

59 

58 

54 

47 

42 

42 

45 

51 

55 

58 

59 

52 

Sao  Kil], 

55 

55 

55 

54 

51 

47 

45 

47 

49 

52 

54 

55 

52 

Tabora 

63 

64 

63 

63 

61 

59 

58 

60 

6^i- 

66 

66 

64 

63 

Tananarive 

61 

61 

60 

58 

54 

50 

48 

48 

51 

.  54 

58 

60 

55 
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TAm.T^  VT:  MEAN  MONTHLY  PRECIPITATION  (inches) 


Stations 

Jan 

Feb 

Mar 

Jun 

Jul 

Sep 

Oct 

Nov 

Dec 

Yr 

BALBOA,  HEIGHTS 

1.0 

0.6 

0.7 

2.9 

8.0 

8.4 

7,3 

7.8 

8.2 

10.2 

10,5 

4.7 

70.3 

Beira 

11.6 

8.2 

10.0 

4.1 

2.5 

1.4 

1.0 

1.0 

0.8 

1.5 

5.2 

10.1 

57.4 

Bosondongo 

4.7 

5.7 

6.8 

6.7 

5.2 

5.3 

3.3 

6.7 

7.5 

8.4  10.3 

6.6 

77,2 

Brazzaville 

5.8 

5.6 

7.0 

8.5 

4.8 

0.3 

0.1 

0.2 

1.3 

5.8 

8.0 

6.5 

53.9 

Broken  Hill 

7.7 

7.3 

4.2 

0.5 

0.2 

T 

T 

T 

T 

0.5 

3.8 

8.9 

33.2 

CRISTOBAL 

3.4 

1.5 

1.5 

4.1 

12.5 

13.9  15.6  15.3 

12.8 

15.8 

22.3 

11.7 

130.4 

Diego-Suraez 

9.6 

9.5 

7.8 

2.1 

0.3 

0.4 

0.2 

0.3 

0.3 

0.2 

0.7 

7.3 

38.7 

Entebbe 

2.6 

3.6 

.6.1 

10.2 

9.3 

4.9 

3.2 

2.8 

3.0 

3.9 

5.1 

4.6 

59.3 

Farafangana 

10.7 

15.8  15.7 

10.4 

8.7 

6.3 

8.8 

5.3 

4.8 

4.4 

5.6 

10.9 

107.4 

Fort  Johnston 

8.7 

8.1 

5.2 

1.8 

0.3 

0.1 

T 

T 

6.1 

1..2 

2.0 

6.3 

34.0 

Gandajika 

6.4 

4.1 

7.3 

7. -8 

1.2 

0,1 

0.3 

0.9 

4.3 

5.2 

8.0 

8.9 

54.5 

Johannesburg 

6.2 

4.9 

4.2 

1.7 

0.8 

0.2 

0.4 

0.4 

1.0 

2.5 

4.9 

5.4 

32.6 

Livingstone  ■ 

7.0 

5.3 

4.7 

0.9 

0.3 

0.0 

T 

T 

0.1 

0.6 

3.2 

5.2 

27.4 

Louren^o  Marque 

s  5.4 

5.5 

5.0 

1,7 

f 

1.1 

0.5 

0.6 

0.4 

1,1 

2.0 

3.1 

4,7 

31.1 

Luanda 

1.0 

1.4 

3.0 

4-6 

0.5 

T 

0.0 

T 

T 

0.2 

1,2 

0.8 

12.7 

Lulenga 

4.1 

4.9 

7.8 

8.8 

6.3 

4.2 

2.5 

4.8 

8.1 

7.6 

7.4 

5.4 

71.9 

Mombasa 

1.1 

0,6 

2.6 

7.5 

12.5 

4.7 

3.8 

2.5 

2.6 

3.3 

3.8 

2.5 

47.5 

Mpika 

10.3 

9.6 

7.9 

1.6 

0.2 

T 

T 

T 

T 

0.3 

3,3 

9.8 

43.0 

Nairobi 

1.6 

2.1 

5.0 

-7.7 

5.5 

1.7 

0.6 

1.1 

1.0 

2.4 

4.2 

2.5 

35.4 

Porto  Amelia 

6.3 

7.5 

7.6 

5.4 

0,7 

0.2 

0.4 

0.1 

0.1 

0.6 

0.5 

4.3 

33.7 

Salisbury 

7.4 

6.4 

4.5 

3.0 

0.5 

0.1 

T 

0.1 

0.3 

1.1 

3.6 

5.9 

30.0 

Sao  Hill 

7  6 

6.7 

3.8 

3.4 

0.8 

0.1 

0.1 

0.1 

T 

0.4 

2.5 

7.5 

36.0 

Tabora 

4-9 

5.1 

6.8 

5.2 

1.2 

0.1 

0.0 

T 

0.3 

'  0.6 

4.2 

6.7 

35.1 

Tananarive 

12.0 

11.5 

7,5 

2.0 

0.6 

0.3 

0.2 

0:3 

0.6 

2.5 

4.8 

11.4 

53.7 
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TABLE  VII;  ME/IH  CLOUPnjSSS  (tenths  of  sky  covered) 


Stations 

M 

hsu 

M 

Oct 

Kqy 

Is 

BAU0OA  HEIGHTS 

4,8 

4.8 

5.0 

6.3 

7.6 

8.0 

7.6 

7.7 

7.7 

7.7 

7.6 

6.3 

6.. 

Beira 

^.0 

5.7 

5.5 

4.4 

3.7 

3.5 

3.7 

3.6 

3.6 

4.3 

5.7 

6,0 

4. 

Bosondongo* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Brazzaville 

6.0 

6.0 

6.0 

6.0 

5.7 

4.2 

4.7 

4.4 

4.9 

5.7 

6.0 

6.0 

5. 

Broken  Hill 

a.2 

8.7 

7.2 

6.1 

4,0 

4.0 

2,8 

2.6 

2.6 

4,0 

7.3 

8.2 

5., 

CRISTOBAL 

5.9 

5.5 

5.8 

6.4 

7.8 

7.9 

8,0 

7.6 

7.1 

7.4 

7.6 

6.8 

7. 

Diego-Suarez 

8.0 

7.8 

7.5 

5.5 

5.0 

5.5 

5.0 

5.3 

4.5 

5.0 

5.8 

6.5 

6,' 

Entebbe 

5.4 

5.9 

6.3 

7.8 

6.3 

5.8 

5.9 

5.7 

5.8 

6.1 

6.3 

6.2 

6.: 

Farafangana* 

- 

<«* 

- 

- 

% 

•■i 

m 

- 

- 

- 

- 

Fort  Johnston* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Ganda jika* 

• 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Johannesburg 

5.9 

6.1 

5.2 

3.0 

2.1 

2.0 

1.3 

1.0 

2.7 

3.6 

4.8 

5.7 

i 

3.1 

Livingstone 

7.4 

7.1 

6.2 

4,8 

3.4 

2.6 

1.6 

1,2 

2.2 

4.0 

6.8 

7.6 

4.1 

Louren^o  Marques 

6.1 

5.6 

5.6  i 

?4.0 

3.2 

2.2 

2.6 

2,6 

4,0 

5.5 

6.4 

6.3 

4.: 

Luanda 

6.4 

6.2 

6.8 

7.1 

5.5 

5.0 

5.5 

6.0 

5.9 

6.2 

6.5 

6.6 

i 

6.: 

Lulenga* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Mombasa 

4.7 

4.3 

4.1 

4.8 

6,5 

5.5 

5.7 

5.6 

5.1 

4.3 

4.1 

4.9 

5.< 

Mpika 

7.6 

7.8 

6.6 

5.8 

3.4 

2.9 

1.9 

“v 

1.8 

1.8 

2.4 

5.3 

7.0 

4.. 

Nairobi 

4.1 

4.1 

5.1 

6.3 

6.5 

6.4 

6.3 

6.6 

5.8 

6.5 

7.1 

5.9 

5.' 

Porto  Amelia 

7.0 

7-3 

7.0 

6,0 

3.4 

4.2 

4.3 

4.2 

3.9 

3o8 

4.3 

6.3 

5.- 

Salisbury 

7.1 

6.6 

5.4 

3.6 

3.2 

1.7 

1.4 

1,6 

1.5 

2.1 

5.1 

6.2 

3ao  Hill 

9.2 

8.5 

8.7 

8.4 

7.2 

5.8 

5.6 

5.9 

4.9 

6.5 

7.0 

8.1 

7.: 

Tabora 

7.3 

7.4 

7.4 

7.3 

6.1 

4.2 

2.8 

3.4 

4.4 

5.9 

6.8 

7.2 

5J 

Tananarive 

8.0 

8,0 

7.8 

6,8 

6.0 

6.3 

6.0 

5.5 

5.3 

5.0 

6,5 

B.O 

6,( 

No  data  available 
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TABLE  VIII !  MEAK  RSUTIVE  HUMIDITY  (i) 


Stations 

Jan 

Feb 

Jul 

A^ 

Oct 

Nov 

Dec 

BALBOA  HEIGHTS 

78 

75 

73 

77 

00 

87 

86 

87 

67 

88 

88 

84 

83 

Beira 

74 

74 

77 

76 

77 

77 

78 

76 

76 

72 

73 

74 

75 

Bosondongo* 

- 

- 

- 

- 

«» 

mm 

- 

- 

- 

- 

- 

Brazzaville 

83 

81 

82 

81 

82 

ex 

79 

75 

73 

78 

82 

83 

80 

Broken  Hill 

76 

80 

74 

68 

60 

58 

56 

48 

41 

ivo 

58 

72 

61 

CRISTOBAL 

78 

77 

77 

79 

83 

85 

86 

86 

85 

85 

86 

82 

82 

Diego-Suarez 

74 

83 

80 

78 

73 

69 

68 

66 

68 

70 

70 

74 

73 

Entebbe 

76 

75 

79 

82 

83 

80 

70 

80 

79 

75 

77 

79 

79 

Farafnrigana 

83 

80 

79 

79 

82 

77 

78 

76 

75 

77 

76 

81 

79 

Fort  Johnstc«i* 

- 

m 

«« 

- 

- 

- 

- 

- 

Ganda jika* 

- 

- 

«■ 

«A 

•m 

- 

>1 

- 

m 

- 

- 

- 

- 

Johannesburg 

72 

76 

72 

60 

52 

50 

,  48 

40 

46 

50 

63 

68 

58 

Livingstone 

69 

68 

64 

56 

50 

50 

50 

43 

36 

32 

63 

52 

Louren^o  Marques 

75 

75 

7? 

75 

74 

72 

72 

72 

72 

73 

74 

74 

74 

Luanda 

80. 

78 

80 

83 

»83 

83 

84 

86 

83 

82 

82 

82 

82 

Lulenga 

81 

80 

83 

86 

85 

82 

81 

81 

83 

86 

84 

83 

83 

Mombasa 

72 

69 

71 

75 

81 

77 

77 

77 

75 

73 

71 

'  73 

?4 

Mpika 

80 

62 

78 

72 

64 

6? 

58 

57 

54 

49 

53 

74 

66 

Nairobi 

56 

54 

61 

68 

71 

70 

69 

68 

61 

60 

66 

64 

64 

Porto  Amelia 

77 

77 

77 

75 

69 

66  . 

65 

67 

70 

69 

70 

72 

71 

Salisbury 

76 

74 

75 

69 

64 

63 

59 

53 

4? 

45 

62  • 

75 

(S4 

SSo  Hill 

83 

80 

84 

82 

79 

70 

72 

72 

,62 

58 

66 

76 

74 

Tabora 

70 

71 

72 

68 

60 

54 

48 

46 

42 

41 

51 

67 

58 

Tananarive 

78 

80 

75 

71 

76 

76 

75 

72 

68 

66 

67 

74  1 

74 

''  No  dnt^  available 

r 
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TABLE  IX:  MEAN  '^ND  SPEED  (raph) 


Stations 

Jan 

Feb 

Mar  Apr 

m 

Jun 

Jul 

Sep 

Oct 

Nov 

Dec 

Yr 

BALBOA  HEIGHTS 

8.8 

10.1 

10.3  8.8 

6.1 

5.4 

5.9 

5.9 

5.6 

6.3 

5.8 

6.4 

7.1 

Beira 

•  11.4 

12.0 

11.4  10.9 

9.9 

9.3 

9.5 

11.2 

12.2  13.4  13.0 

11.9 

11.3 

Bosondongo* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Brazzaville^^ 

- 

- 

- 

- 

- 

- 

- 

-  ' 

- 

- 

- 

Broken  Hill 

4.4 

4.5 

5-5  7.9 

7.8 

7.9 

6.6 

7.6 

7.4 

7.4 

5.4 

4.7 

6.4 

CRISTOBAL 

14.0  15.0  15.0  12.0 

8.0 

7.0 

8.0 

8.0 

6.0 

7.0 

8.0 

12.0  , 

10.0 

Diego-Suaraz* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Entebbe 

3.0 

3.0 

4.0  3.1 

2.9 

3.0 

3.0 

3.0 

4.0 

4.0 

3.0 

3.0 

3.2 

Farafangana->^ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Fort  Johnston'**’ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Gandajika^* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

- 

Johannesburg* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Livingstone 

4.3 

5.4 

4.9  4.6 

4.1 

3.8 

3.3 

4.2 

4.5 

5.2 

5.0 

4.2 

4.5 

Louren^o  Marques  11.0 

10.5 

10.1  9.4 

9.6 

9.7 

9.9 

10.8 

11.8  12.1 

11.8 

10.9 

10.6 

Luanda 

6.3 

7.3 

6.8  6.5 

6.2 

6.0 

5.6 

5.8 

6.2 

7.9 

8.1 

7.0  1 

6.6 

Lulenga* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

- 

Mombasa 

2.6 

2.4 

2.7  5.0 

3.0 

3.4 

2.9 

3.3 

3.8 

3.1 

3.4 

3.4 

2.7 

Mpika 

7.6 

7.3 

9.9  11.5  12.1  13.5  12.7  : 

13.8  : 

14.5  15.5 

10.0 

7.2 

11.3 

Nairobi-** 

- 

- 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

Porto  Amelia 

2.2 

2.1 

1.7'  3.0 

3.6 

5.2 

6.2 

6.3 

4.5 

3.5 

3.9 

3.1 

3.8 

Salisbury 

5.0 

4.8 

5.3  5.1 

5.2 

5.6 

5.8 

6.4 

7.0 

7.8 

6.0 

5.6 

5.8 

Sao  Hill* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Tabora-** 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Tananarive 

5.4 

5.4 

4.5  4.3 

4.3 

4.5 

4.7 

5.1 

5.1 

4.7 

4.5 

4.5 

>■% 

U  •  ■' 

#No  data  available 
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prepared  by  the  author,, 
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station  Locations 


4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Mean  Temperature,  Warmest  Month 

Mean  Daily  l^axamun  Temperature,  Warmest  Month 

Mean  Temperature;  Coldest  Month 

Mean  Daily  Minimum  Temperature,  Coldest  Month 

Mean  Daily  Temperature  Range,  Warmest  Month 

Mean  Annual  Precipitation 

Mean  Precipitation,  Viettest  Month 

Number  of  Wet  Months 

Relative  Humidity,  Driest  Month 

Mean  Cloudiness,  Wettest  Month 

Mean  Wind  Speed,  Wettest  Month 

Composite  of  Analogous  Areas  -  Balboa  Heights 

Composite  of  Analogous  Areas  -  Cristobal 
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MICRO-CARD 


CONTROL  ONLY 


NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIHCATIONS  OR  OTHER  DATA 
ARE  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVEPJIMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBUGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  RAVE  FORMULATED,  FURNISHED.  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECinCATlONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPUCATION  OR  OTHERWISE  AS  IN  ANY  MANNER  UCENSING  THE  HOLDER  OK  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 
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BALBOA  HEIGHTS- 5,8  MPH  CRISTOBAL- 8  MPH 
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ARLINGTON  HALL  STATION 
ARLINGTON  12  VIRGINIA 


NOTICE:  WHEN  OCVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
AaiE'CSED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRA-ATKGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPUCATION  OR  OTHERWISE  AS  IN  ANY  MANNER  UCENSING  THE  HOLDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 
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